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lntr«l»fU><i. IsAm# La* Ar. mu! 

Afar* /.Yffivaftiiu Awvs nitfBNU tu Mm* luve fouid 

flfelflAttC vulfut in Mufavc KnU ard !<*&». mu! lU: He*l 
imluaim* mc the* iiuim-oaui tulfdc* mc affairi£ tU: 

key Ik*cx (l-6|. At XtcrfdiMii Ptwuurrv MgSO, *ritt 
ixaittitufcr 15 tu 40 ut.*«of tediuaetfuty reek* (3*5,7j. 

A Aiitimul S t* bitted by gvptum mu! yarotile Reflet - 
t acre ard ibeiuid emMNI xpcvlrutcopy t« (MllttKAI 

with the pctctitc of bxift <MgSO,*ILO) ard qs 
tum*c (XfgS0 4 *71li0) |3) TbxeetuuUv. lb: 
dndxdiydatc (X(g50 4 *l 211*0) xbxild also base 

precipitated |SJ 

We fine e.iMiiine theoretically which MgSO, inn- 
crab xbudd luw ftci-qMltfod lift Mart. oral lben Ik** 
dchydatiuii mipb hate ukcrcd thexe mineral* 

McibtA and Materials: F RE/C HEM ttano^i- 

l£fiuii ifcottuul Iheimmhiuiiiu «:u*.Vel parameterized 
tc* cim.'cnlrdcd electrolyte tulutkatt u*atp lb: Pil/cr 
elation* (9| 5* temfciaturci horn <-70 to 25*C\ 
prc**jtct from I In IOCO Km. Mid ll»c xvxlcm No-K- 

Mg-Ca-Fe4l*CT-SO < -NO l -OH-HCO l -CO l CO a -OI 4 - 
HO (8.10-15). TU: nudri itttludet 5k xohd* pkttC* 

uubdinp tie. 1 1 chV’f iA: miner alt. 14 mlfale niter- 

ftU. IScarhmile ntfKmU. five wdtd-phaxe three 

nitrate mineral*. i* ►d-u ll>. oe*e iron avide. Mid tnu 
pa* hydrate*. 

FREZCHEM ..** i*cd to cdabbJt ct|uJI*u with 

rctpett to lomfutifmn aial tcrqicratuic mi my ttujnc- 

tiurn dilfile miiteralt |MgSO«>lljO (kicxcritcl. 
MgSO.-hll O (hexahvdriteX MgS0 4 -7>i : 0 (cfttOMitt), 

ard X(pSO,*I 211.0} To determine lie ixpihhnutu 
partial procure of water, P. fin a rcattaai xt&fc u» 

MpSO,.|21LO«r| « XlgSO.'THpUH •S»I.0|1|.<I) 

we toed the kdhmstp cquitkci. 

F <mW~ 

wbre K -I|: „ »* the Henry'* lu* controlling 

water equilibrium between atmoq^ierk m «J a^iivm 
plufcrt. mmI Kw^u.iaiai mmI Kk^ummki we the fcob- 
hilily pioAiife fie lie t|ectfed ^4ul pU*e«. All thiec 
CeciltMlti. and edict* reeded fur ulher oyiihbfu. arc 
qiuritincd *> Sjiutmrr* of tcrq:oMurc at EREJCf llEM 
Ri*«kt: W'e fiat! ctictiiiK the tliliility of rr&^ne- 
tiutr mll./e uiitieraU in pure turuiy utal teniMy w«li- 
U)m; lien mc oaimre tl»e sOobday of thc*e bydnact 
etpued tu a coVL <hy Mariun aatMufJietc. Fipurc I 
duiMfc the ^ability uf C)Miim£c. Mid 

MpS0,«l2H : 0 bctVrcai 25T' aid the cifcctie at 



-WC &€ a pure MpSOf-HjO tyfKttt. hi thu *y ttem. 

the kr^rr hydride*. U:iabydnte and k Argute. <«tly 
Earn at hjg> <t tcrr^aalurc* (4H'C Mid 69*C, ittpCO 

indy) 

The poauv of «he» bNifttiettt in tcitury l« 

hiplerl *>>touk t an V>wcr the tcrrv CTJllt,c ^ 41 ntikh 

V>wcr hy\hato. aroSabk Fi« ctMtipk. hevatndrxc i» 
yiJ*c at 25T* at a MpSOj-MpCI.-ll.O iyiiem at 3.8 

at MpCl. (12) Tkax require* Ugh chloride o«u;r*xa- 

CaNift llul rruy eecur ui MarUMi cm inauncrit* lUil 

ba.e ptcvKMkly uedert^ne ctlcteive walfile pteetpiu- 
uai and dtlnrtde totKCttlraliofi di« to edrctia: free/* 
atp « <he*xccaatp cneditiurk* (A*5). 

Boxed <at Re Rm-cr im^m to XfcridiMii Plituiii. 
< it ltkdy fhi£ tie xeditnetiUry rock* d chit xac 
kerned from tc&C Uir>et (3*5. lb* 17) Figure 2 illifc- 
tidc* the xtabd«y of m^nmutn tulfdc mineraU in a 

Iqutd hraty XfgSOrH^SOrHjO tyxtcm At high 
H ; S0 4 cvatAveaMinrn (> 4 ml. ln<h i«e<ntc laid 

be.idiyAite mc Aild:. but only over llie cutter tenv 

pcraluc iMge from 18 to 2S'C. It U dill tl»e cte* tlut 

cfwirmte and M|50«*12H : 0 mc tU:rirKdyeurr«eallv 
the riant dalde mineral* met lUe preatext VemfciMurc 
ranic |F^. 2) Old pMtkularly at tic cold tenifcrdurct 
mo*t rriccud to lire Martiiat turficc Efuiribte it 
dornatcatl M liipb kmperatuo and high 
MgSO,*l2H.O it dorrattMil at low. letn^etdurct Mid 

X>w actdiiio. Nmc llul it« it never >ubVe in tV»e pre*- 

:uc of qttiuiie in thit a.idu xyttem Cl ip. 21 which 

s* ohai tU: cate in the pure M^SO«-II.O xytietn <Fip. 

Uting Eqn 2 <or qqirufmdc Mulugue*!. iac cilor* 
kited daUhcy line* for ice. MpSO/l 211.0 

MgSO,-7H.O. and MgS0 4 *7llj0-XfgS0 4 «H^> at 
ccrqieialutcx fion 0 to -5(TC (Tag, 3) Thr* ten^eia* 

nuc rar^ie iwci * (U: rrstsaily of tl«: •uiinteriattc diur- 
nal naipe at lim latitude* ict Meet. Mid llte tx4der cud 
of ihs* lantv it ipftoiattdclv (he arttud meun tem- 
pctaluic at the wMrrcxt arcat on tl*r plardl. tu:b at 
p«itt of Met iduin PUmirn An at exape MmIuii M* 
mu^iet k P.iMj lira: k* atcUded in Ftp. 3 fo« rc5er- 
cex.’C. hi llte cuncnt cold diy dmut^cre of Mm ■% icc. 

MgS0,*12H ; 0. ord cfwumte *e WMtthle tf tU- 

warmet arcat m the Martun xurfuv. Urt kietcute it 
attlcfed XUble. Bchydtlion or halter hvxhatex p«ha- 
bly accouilt fc* the aqsaeul prcveixe of lower hy- 
drate* of maprae*iutt tuirdc hydrdet in refVei- 
umi thermal cm&MiMi qtevtnucofy (3| ard tl*; micro- 
pitiu* fVKtve and fuJypmd cnMkx of the biuicuved 
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kcJmmiUiN mkl miiivJ by C^yvrUvinV |I6|. Nc<c. 
ho* ever. due if kt ifc |u»uil fix wtulcver rcouin 

*c.g. at &fdt irt Mill. faottttcd by a diaitttfrl. ur at 
high latitiMfet). then hxh tptatti tc and XfgSCVI2ll;0 

uic dcimiubnunuuD) tlalfc. Zolotov and Shock 

( IS] also collided thAi the higlcr hydate* Of MySt >, 

arc c st the proccce of icc for l!»r mKl voider 

surface of Eutopa <-133 to - 193*0 

The ptCMZfce of Instated ttil&lc* coukl account 
to 11.0 buried al *lulk™ k\«U on Mu* (19) Tic 
umcaul Miltimh of lie *cdirratlaty imU at tic Mc- 

tkluru Pfafutu (3-5) aU> tun l« explained by a Uj b 
atunducc Of rcU&y volt hyifcalcd Mdfalc mineral! 

If ep*x«i»le insofar tolurre 146.71 cm’ rr*C |I5|) u 
driiyvfcatcd to kioeiile (motor tnluttc 56 60 
iitt ' mil i then there »tmU Ic a 6 1 4% fats of volume. 

If cpKtttilc initidly vor*tilulo 25% of tic nek nutt 
(3-S.7J. lien dicte noukl hr a reck \4un»: k*» of 
I54%» winch vxuld ctttlr&ule to roil tfdfoCit and 
devrinprrer* of aciK«tlc ftKMH tl«t nay dm c poly ton 
krnutkiA 

.U’kofr*kd}*iiicittt: We dunk Annette Rt*ky for 

help in preparatg tin 4:*!ra.I. YuuUty u* by a 

NASA PC, AG (irOAC *«t 4u .(gmuti a CmtiArmkaf 
Mc*iv/fur (M P/am tv. ard a NASA F.PSCYdl Grain 
on B&uLAvit; Etfwtnr aid (ulLAuraf/tr itytarA’ue- 

ttOr fur .Vuctvjjftif 4tfrxd\Y>A>£> JlomnA TaiAi**'- 

o£» «nf f.^ik aiv.si tu AVtuAt. 
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Figure 1 . SlsiMlil) duuun to a pure MfSO.-IIO 
vvitcni iivtt die tenpet jiinc range from 25*C to tK* 
ciioctic a. -3 6*C. 
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Figure 2. Tic ttdiililv ofMgSO, rruterds m MgSO r 
H;SO« iyxienu hetneen 25 otd 25X' Sedd lm> arc 

ocpiildirajtii lire* dudicd lirci ate ccrrpcraturc latex 
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Figure 3. ITtc >idxl£> of iX uid MySO, hydnact in a 

Mu tun cm tuument 




